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Title: METHOD OF FABRICATING POLYSILICON FILM BY EXCIMER 

LASER CRYSTALLIZATION PROCESS 



To: Commissioner for Patents 

15 P.O. BOX 1450 

Alexandria, VA 22313-1450 

Subject: Information disclosure statement under 37 CFR §1.56 

20 Dear Sir or Madam, 

This is an Information Disclosure Statement in accordance 
with the duty to disclose information material to 
patentability under 37 CFR §1.56. The applicant wishes to make 
25 of record the documents listed on the accompanying PTO/SB/08 
form . 



Since this IDS is filed after the mailing date of final 
Office action but before payment of the issue fee, 
30 consideration of the information disclosure statement is 
hereby requested according to 37 CFR §1. 97(d). 

01/26/2006 EFLORES 00000092 106046S7 
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Each item of information contained in the information 
disclosure statement was first cited in an Office 
communication mailed on December 09, 2005, which is no more 
than three months prior to the filing of this information 
5 disclosure statement, for the counterpart China patent 
application number 03141245.9. Accordingly, the submission 
fee of an information disclosure statement set forth in §1 . 17 (p) 
is enclosed to fulfill the requirement of §1.97. 

10 According to the requirement set forth in 37 CFR §1,98, 

the applicant is submitting a copy of the cited Japan patent 
2000-150893 (published May 30, 2000) and Japan patent 
H06-338614 (published December 6, 1994) . The English-language 
titles and abstracts of Japan patent 2000-150893 and Japan 

15 patent H06-338614 are hereby presented to fulfill the 37 CFR 
§1,98 (a) (3) requirement. 

The title and abstract of Japan patent 2000-150893 are 
listed as follows: 
20 Title: 

THIN-FILM TRANSISTOR AND ITS MANUFACTURING METHOD 
Abstract : 

PROBLEM TO BE SOLVED: To provide a polysilicon TFT that 
25 has the superior transmittance at an opening, at the same 

time, can secure the flatness of wiring formation part 
even when cap annealing is made, and prevents the burnout 
of aluminum wiring, and its manufacturing method. 
SOLUTION: In s polysilicon TFT, a silicon oxide film layer 
30 11, a silicon nitride film layer 12, an amorphous silicon 

layer 13, and a cap layer 14 are laminated in this order, 
and excimer laser annealing (ELA) treatment is made via 



2 
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the cap layer/ thus forming polysilicon 15. Also, in the 
polysilicon TFT, the silicon nitride film layer is 
eliminated by wet etching after excimer laser annealing. 

The title and abstract of Japan patent H06-338614 are 
listed as follows: 
Title: 

THIN-FILM TRANSISTOR AND MANUFACTURE THEREOF 



10 Abstract: 

PURPOSE: To avoid the formation of stepped part on a gate 
insulating film by a method wherein the gate insulating 
film is to be provided on the surface of a polysilicon 
film formed on a device area and a silicon oxide film 

15 formed on non-device area. 

CONSTITUTION: An amorphous silicon film 13 is deposited 
on the surface of an underneath layer 12 to be implanted 
with oxygen ions using a resist film 15 as a mask so as 
to assume the amorphous silicon film 13 on the parts 

20 excluding the device area 14 as oxygen ion implanted film 

13a. Next, the whole surface after releasing the resist 
film 15 is laser-annealed to crystallize the amorphous 
silicon film 13 on the part corresponding to the device 
area 14 to be turned into a polysilicon film. Besides, 

25 the oxygen ion implanted film 13a is oxidized to be turned 

into silicon oxide film whereon a gate insulating film 
is to be provided. Through these procedures, the 
formation of stepped part on the gate insulating film 
can be avoided thereby enabling the inconvenience due 

30 to the stepped part to be eliminated. 

Claim 1 and claim 12 of the present invention have been 
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amended in the response to Office action submitted with this 
IDS, The amended claims 1 and 12 are repeated here for 
reference . 

5 Claim 1 (currently amended) : A method of fabricating a 

polysilicon film by an excimer laser crystallization process r 
the method comprising following steps: 

providing a substrate defined with a first region and a 
second region; 

10 forming an amorphous silicon film on the substrate; 

forming a mask layer on the amorphous silicon film; 
performing a first photo-etching process to remove the 

mask layer in the first region; 
forming a heat-retaining capping layer covering the mask 
15 layer in the second region and the amorphous silicon 

film in the fist region; and 
performing the excimer laser crystallization process to 
make the amorphous silicon film, covered by the 
heat-retaining capping layer r in the first region 
20 crystallize to a polysilicon fil m, using an excimer . 

laser to irradiate the amorphous film to make the 
amorphous silicon film in the second region, which 
is covered with the mask layer, become partially 
melted and make the amorphous film in the first region, 
25 which is not covered with the mask layer, become 

completely melted, and grains are grown laterally 
toward the first region from the interface between 
the first region and the second region. 

30 Claim 12 (currently amended) : A method of fabricating a 

polysilicon film by an excimer laser crystallization process, 
the method comprising following steps: 

4 
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providing a substrate defined with a first region and a 

second region; 
forming an amorphous silicon film on the substrate; 
forming a heat-retaining capping layer covering the 
amorphous silicon film in both of the first region 
and the second region; 
forming a mask layer on the heat-retaining capping layer; 
performing a first photo-etching process to remove the 
mask layer in the first region and expose the 
heat-retaining capping layer in the first region; and 
performing the excimer laser crystallization process to 
make the amorphous silicon film, covered by the 
heat-retaining capping layer, in the first region 
crystallize to a polysilicon film, using an excimer 
laser to irradiate the amorphous film to make the 
amorphous silicon film in the second region, which 
is covered with the mask layer, become partially 
melted and make the amorphous film in the first region, 
which is not covered with the mask layer, become 
completely melted, and grains are grown laterally 
toward the first region from the interface between 
the first region and the second region. 

According to Japan patent 2000-150893, an excimer laser 
25 annealing processing is performed via the cap layer 14 to form 
the polysilicon 15. However, Japan patent 2000-150893 does 
not teach forming a heat-retaining capping layer covering a 
mask layer in the second region and the amorphous silicon film 
in the fist region. Japan patent 2000-150893 does not mention 
30 utilizing a heat-retaining capping layer covering the 
amorphous silicon film for reducing heat dissipation rate to 
provide a high temperature environment in a longer time to 
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re-crystallize the silicon film and to effectively improve 
the crystal gain sizes. 

Furthermore, in the present invention, the amorphous 
5 silicon film in the first region is covered with a mask layer. 
When the amorphous film is irradiated by an excimer laser, 
the amorphous silicon film in the second region becomes 
partially melted and the amorphous film in the first region 
becomes completely melted, and grains are grown laterally 

10 toward the first region from the interface between the first 
region and the second region. Since Japan patent 2000-150893 
does not disclose these limitations of the present invention, 
the applicant believes that the structure and the fabrication 
method of Japan patent 2000-150893 are significantly 

15 different from the present invention* 

According to Japan patent HO 6-338 614, the amorphous 
silicon film 13, which is not covered with the mask layer, 
should be implanted with oxygen ions to be the oxygen ion 

20 implanted film 13a before the excimer laser annealing 
treatment. Then, the oxygen ion implanted film 13a is oxidized 
to be turned into silicon oxide film whereon a gate insulating 
film is to be provided. As the excimer laser crystallization 
process is performed, the amorphous silicon film 13 and the 

25 oxygen ion implanted film 13a are not covered by any mask layer 
or any heat-retaining capping layer. Japan patent H06-338614 
does not mention utilizing a heat-retaining capping layer 
covering the amorphous silicon film for reducing heat 
dissipation rate to provide a high temperature environment 

30 in a longer time to re-crystallize the silicon film and to 
effectively improve the crystal gain sizes. The structure and 
the fabrication method of Japan patent H06-338614 are 

6 
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significantly different from the present invention. 

Accordingly, although Japan patent 2000-150893 and Japan 
patent H06-338614 disclose methods of fabricating a 
5 polysilicon film by an excimer laser crystallization process, 
the applicant believes they are substantially different from 
the amended claim 1 and the amended claim 12 of the present 
invention, and a combination of the cited references still 
does not anticipate all limitations of these claims. Thus, 
10 the present invention is novel and unobvious. 

It is respectfully requested that the Examiner consider 
the documents listed on the accompanying PTO/SB/08 form and 
that it be made of record in the application. The applicant 
15 hopes that the Examiner can initial the cited references on 
the form and that a copy of the initialed form be sent to the 
applicant with the next communication from the Examiner. 



20 



Respectfully submitted, 




^ Date: January 23, 2006 

Winston Hsu, Patent Agent No. 41,526 
P.O. BOX 506, Merrifield, VA 22116, U.S.A. 
25 Voice Mail: 302-729-1562 
Facsimile: 806-4 98-6673 
e-mail : winstonhsu@naipo.com 

Note: Please leave a message in my voice mail if you need to 
30 talk to me. (The time in D.C. is 13 hours behind the Taiwan 
time, i.e. 9 AM in D.C. = 10 PM in Taiwan). 
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